The detrimental effects of a high-salt diet on human health have received much attention in the past few years. While it has been well established that high dietary salt intake is related to cardiovascular diseases, there is growing evidence that excess salt also affects the immune system and might be considered as a risk factor in autoimmune diseases such as multiple sclerosis (MS). Several studies have implicated T helper 17 cells (Th17) in the pathogenesis of MS. We and others recently demonstrated that excessive salt enhances the differentiation of Th17 cells, inducing a highly pathogenic phenotype that aggravates experimental neuroinflammation. Moreover, a diet rich in sodium affects intestinal microbiota alongside increased intestinal Th17 cells, thus linking the detrimental effects of high salt consumption to the gut-immune axis. First human studies revealed an association of increased MS disease activity with elevated sodium chloride consumption, while more recent epidemiology studies in larger cohorts suggest no correlation between salt intake and MS. However, it is known that ordinary urinary sodium analyses and nutritional questionnaires do not necessarily correspond to the actual sodium load and more sophisticated analyses are needed. Moreover, studies revealed that sodium can temporarily be stored in the body. This review summarizes recent findings on the impact of salt on the immune system and discusses potential challenges investigating dietary salt intake as a risk factor in MS.
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The detrimental effects of a high-salt diet on human health have received much attention in the past few years. While it has been well established that high dietary salt intake is related to cardiovascular diseases, there is growing evidence that excess salt also affects the immune system and might be considered as a risk factor in autoimmune diseases such as multiple sclerosis (MS). Several studies have implicated T helper 17 cells (Th17) in the pathogenesis of MS. We and others recently demonstrated that excessive salt enhances the differentiation of Th17 cells, inducing a highly pathogenic phenotype that aggravates experimental neuroinflammation. Moreover, a diet rich in sodium affects intestinal microbiota alongside increased intestinal Th17 cells, thus linking the detrimental effects of high salt consumption to the gut-immune axis. First human studies revealed an association of increased MS disease activity with elevated sodium chloride consumption, while more recent epidemiology studies in larger cohorts suggest no correlation between salt intake and MS. However, it is known that ordinary urinary sodium analyses and nutritional questionnaires do not necessarily correspond to the actual sodium load and more sophisticated analyses are needed. Moreover, studies revealed that sodium can temporarily be stored in the body. This review summarizes recent findings on the impact of salt on the immune system and discusses potential challenges investigating dietary salt intake as a risk factor in MS. (Aggarwal et al., 2003) . In accordance, the transfer of myelin antigenspecific Th17 cells was very potent in inducing EAE in naive recipient mice (Jäger et al., 2009; Langrish et al., 2005) . Strikingly, Th17 cells most frequently occur in the intestine, where they help to protect against extracellular pathogens and maintain the barrier function of the gut (Conti et al., 2009 ). Yet, depending on the modulating factors they are exposed to, Th17 cells can also have pro-inflammatory properties, characterized by the up-regulation of IL-23 receptor (IL-23R) and an increased secretion of IL-17A, granulocyte-macrophage colony-stimulating factor (GM-CSF), tumor necrosis factor (TNF) α and IL-2 (Ghoreschi et al., 2010) . Dietary components might represent such modulating factors, implicating the diet as a potential risk factor in autoimmune diseases. The excess consumption of salt (sodium chloride) has repeatedly been associated with an increased risk of developing high blood pressure (Mozaffarian et al., 2014) , disturbances in normal kidney function (Fellner et al., 2014) , cancer (D'Elia et al., 2014) and chronic inflammation (Sundström et al., 2015) . Moreover, there is growing evidence that excess salt affects the immune system, and first studies assume that high salt enhances MS disease activity (Farez et al., 2015) . It is thus not surprising that salt restriction is widely viewed as an essential part of a healthy life style. The latest World Health Organization guidelines recommend adults to consume less than 5 g salt or
